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IDENTIFICATION 

PRODUCT CODE: AC-S815B-MC 
PRODUCT NAME: CXLPFBO LP20 MODULE 

PRODUCT DATE: SEPTEMBER 1978 

MAINTAINER: DSC/XH SUPPORT GROUP 

THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE 
WITHOUT NOTICE AND SHOULD NOT BE CONSTRUED AS A COMMITMENT 
BY DIGITAL EQUIPMENT CORPORATION. DIGITAL EQUIPMENT 
CORPORATION ASSUMES NO RESPONSIBILITY FOR ANY ERRORS THAT 
MAY APPEAR IN THIS MANUAL. 

THE SOFTWARE DESCRIBED IN THIS DOCUMENT IS FURNISHED TO THE 
PURCHASER UNDER A LICENSE FOR USE ON A SINGLE COMPUTER 
SYSTEM AND CAN BS COPIED (WITH INCLUSION OF DIGITALS 
COPYRIGHT NOTICE) ONLY FOR USE IN SUCH SYSTEM, EXCEPT AS MAY 
OTHERWISE BE PROVIDED IN WRITING BY DIGITAL. 

DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY FOR 
THE USE OR RELIABILITY OF ITS SOFTWARE ON EQUIPMENT THAT IS 
NOT SUPPLIED BY DIGITAL. 

COPYRIGHT (C) 1976,1978 DIGITAL EQUIPMENT CORPORATION 
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SEQ 0002 



ABSTRACT 



"LPFB 11 IS AN I/O MODULE THAT EXERCISES THE LP20 
CONTROLLER AND EITHER AN LP10 OR LP05 LINE PRIN1 
THAT MAY BE CONNECTED TO THE CONTROLLER* 

REQUIREMENTS 



HARDWARE! ONE LP20 LINE PRINTER CONTROL UNIT 

AND EITHER AN LP10 OR LP05 LINE PRINTER 
CONNECTED TO THE CONTROLLER 

STORAGE 1 1 LPF REQUIRES! 

1* DECIMAL WORDS I 819 
2* OCTAL WORDS! 1463 
3. OCTAL BYTES? 3146 

PASS DEFINITION 

A SINGLE PASS CONSISTS OF 32* ITERATIONS OF THE TEST 
SEQUENCES * 

EXECUTION TIME 

RUNNING ALONE ON A PDP11/40 USING AN LP10 £ THE 
INITIAL PASS (MTH PRINTING ENABLED) TAKES APPROX- 
IMATELY 40* SECONDS* SUBSEQUENT PASSES (WITH PRINT- 
ING INHIBITED) TAKE APPROXIMATELY 10* SECONDS® 

DEFAULT PARAMETERS! 

DE V ADR : 175400 SECTOR f 754 BRl! 4 DEVCNT: 1 

required parameters! 

8s sr1 is is used to specify module options as described 
below: 

SRI (LO BYTE) 8ITG2 IS USED TO SPECIFY THE TYPE 
OF CHARACTER SET* IF IT IS A * ? l l? 
IT INDICATES A 64* CHAR SET - ANY 
OTHER COMBINATION IN THE LO BYTE 
SIGNFIES A 96. CHAR SET* 

SRI CHI BYTE) THE HIGH BYTE SPECIFIES PRINTING 
OPTIONS AS SHOWN BELOW! 
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SR1*1 = PRINT ON FIRST PASS ONLY 

SRI*! = I NEVER PRINT 

SR1+1 = 2 PRINT ON ALL PASSES 



THE DEFAULT VALUE FOR SRI IS 000000, WHICH SIGNIFIES 
64* CHAR SET AMD PRINT ON FIRST PISS ONLY. 

6. MODULE OPERATION 

A. SET UP INTERRUPT SERVICE VECTORS. 

B. TEST ( RAM) MEMORY WITH DATA TEST* 
C* TEST ( RAM) MEMORY ADDRESSING LOGIC* 

D® TEST PRINTING USING A TEST PATTERN OF ALL LEGAL CHARACTERS 

THIS TEST WILL USE RAM TRANSLATION AND CAUSE INTERRUPTS 
AT EACH CHARACTER. 

E. REPEAT STEPS C. THRU D® THREE (3) TIMES 

THEN DO ENDPAS CALL* 

7. OPERATION OPTIONS 
NONE 
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050|J| 041106 



000026* 



000000 
000000 
000000 



IOM0D <l 

TITLE urv ts I'd / XXX st 
? DDXCOM VERSI0N l ' / 6 AA &I ~23-MAY-78~ 

S **********§■£******* ********** ***************** ************************* 
egin: 

MODNAM: .ASCII 



/LPFB / J MODULE NAME. 



VECTOR! 754+0 

BRl: .BYTE 

BR2: • BYTE 

DVID1: +1 

SRI: OPEN 

" - OPEN 

"18 



PRTY4+0 
PRTY+0 



Stats 

IPi* 

HRQPAS: 
SYSCNT! 

rannum: 

mv 

RES2 : 
svrO: 
SVR1S 
SVR2: 

ivm 

acsr: 

WASADR: 
ASTATS 

ERRTYP: 
ASB: 

awas: 

Ml* 

urn 

idnum: 



>1ST DEVICE VECTOR. 
;1ST BR LEVEL. 

HHlH INDI^TOR 1. 
JSWITCH REGISTER 1 
>SWITCH REGISTER 2 



in* 

******************* ************************************* *************** 



140000 



OPEN 
OPEN 
OPEN 



bpei 

OPEN 



OPEN 
OPEN 

8115" 
BEES 

160 

•Mlh 



JSTATUS WORD. 
; MODULE START 
> MODULE STACK 




OUNT iti 



save t5tSl'"s0p¥ ERRORS 

z ._ save hard errors per pass 
of sys errors accumulated 
jttolds random « when rand macro is called 
j reserved for monitor use 
Preserved for monitor use 
^reserved for monitor use 
>loc to save ~~ 

m h «h ... 

m M SUE H: 
m J8 ME th 

^CONTENTS OF CSR. 
?ADDR OF BAD DATA, OR 
;STATUS REG CONTENTS. 
J TYPE OF ERROR 
^EXPECTED DATA. 
; ACTUAL DATA. 



pa; 

m 



SS=40 



k nun 

St: 

R2. 



l» 8 §P s iSfai;fiPii8 R hs i !ii«?r.. 

> MODULE IDENTIFICATION NUMBER=160 
; MODULE STACK STARTS HERE 
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• WORD 

• LIST 
. ENDR 



SEQ 0005 




DEFINITIONS 

"0 



aKM tnnan 



TSTM0D=4 
PARENB=2 
GO=l 

PARITY=10000 

{DEFINITIONS FOR LPCSRB 

LPTPBT=10Q00 
LPTPAR=40 



START: 



m mm 



MOV 
MOV 
ADD 
MOV 
ADD 

W 



MOV 
ADD 
MOV 

ADD 




8;W PCT " 
B;fcS" ro 



********************** 
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SEQ 0007 











;RAM MEMORY 


FLOATING l'S AND 


*S DATA TEST. 


000362' 


005000 






TBST1: 


CLR 


R0 


;R0=CURRENT (RAM ADDRESS. 


mm- 


mm 


mm- 




1$: 


MOV 

MOV 




;ri=list LENGTH. 
;R2=LIST DATA ADDRESS. 


mm- 


MM 


mm 




2$: 


MOV 
MOV 




;|XPBCTED RESULTS TO ASB. 
ISAVE RAM ADDRESS FOR TYPEOUT. 


000404' 


012777 


001400 


177612 


35: 


MOV 


fLOINlT IRSTERR 


,RLPCSRA ;INIT LP20. 


mm- 


mm 


mm 


177612 




MOV 
MOV 




1L0AD (RAM) ADDRESS REGISTER. 
J LOAD (RAM) WITH TEST PATTERN. 


000424' 


005177 


177610 






COM 


gLPCCTR 


^DISTURB THE ADDRESS REGISTER. 


mm- 


ttWel 


mm 


177446 




MOV 
MOV 


RO.gLPCCTR 
0LPRAMD/ANAS 


JLOAD (RAM) ADDRESS REGISTER. 
? ACTUAL RESULTS TO ANAS. 


mm- 


mm 


177440 


177440 




CMP 
BEQ 


AJB/fttfAS 


JTBST RESULTS. 
;OKf 


mm- 


mm 


mm 


mm 




NOV 8LPCSRA* ACSR 
MOV LPCSRA#CSRA 

» ********************************************************** 

DATERS* BEGIN ;DATA ERROR 1 1 1 

y *************************************************************** 


000466' 


10 4404 


000000' 






mm- 


mm 






4$: 


DEC 
BNE 


Si 


;BNf OF LIST YET? 


000476* 


005200 








INC 


R0 


J UPDATE (RAM) ADDRESS. 


mnr- 




000377 






CMP 
BLOS 


R0/f RAMTOP 


;DONE YET? 



m 



'24 
525 



u uoouo 








000510" 


012777 


081400 


177506 


§88111" 


mm 


177516 
177510 




000526* 


005200 








Km? 


©00377 




mm- 




mm 




mm- 




mm 


177330 


mm- 




mm 


177316 


mm- 




177310 


177310 


000602* 
000610* 


017767 
016767 


177416 
177410 


177272 
177262 


900616" 


104404 


000000* 




000622* 


005301 






mm- 


mm 


000000 
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)RkH MEMORY BASIC ADDRESS TEST, 
f EST28 CLR R0 



SEQ 0008 



iSs 



) R0=CURRENT (RAM) ADDRESS 
ftLOINIT f RSTERRr flLPCSRA ;INIT LP20 



MOV 
MOV 



CMP 
BLOS 



R0, ftLPCCTR 
R0/dLPRAMD 

R0 



>L0AD 

;load 



;ram) 



ADDRESS. 
DATA REGISTER. 



R|,#RAMfOP 



;EACH (RAM) IS LOADED WITH ITS 
; UPPER (RAM) ADDRESS. 

MOV #RAMT0P,R1 
2S: MOV Rl, WASADR 

3$: MOV Rl.gLPCCTR 

MOV gLPRAMD/AWAS 

IpISIty^amas 



MOV 
BIC 



CMP 

BEQ 



[RAM 

; UPDATE (RAM) ADDRESS 
} ALL (RAMS) LOADED? 

ADDRESS NOW TEST IT. 



;R1=T0P OF RAM MEMORY. 

;SAVE (RAM) ADDRESS FOR TYPEOUTS. 

;LOAD (RAM) ADDRESS 

; ACTUAL RESULTS TO AWAS. 

;EXPECTED RESULTS TO ASB. 
f CLEAR PARITY BIT. 



ASB,AWAS 

4$ 



MOV gLPCSRA,ACSR 
MOV LPCSRA,CSRA 

fllilfitlSil*********** 

4$: DEC Rl 



?TEST RESULTS. 

jokT 



***************************************** 
*i* , *^4** : * : * !0 r* : ******************** ********* 



CMP 
BLOS 



R1,#RAMB0T 

2S 



} ADJUST (RAM) ADDRESS. 

; ARE HE AT BOTTOM OF (RAMS)? 

hoi 



326 



888632 * 012777 

900640* 804767 
000644* 004767 




l f!f§9 M0DULE 



001400 177364 

000644 

001126 



* 012767 177753 000110 



MACYll 30A(1052) 
DEFINITIONS 

| TESTS PRINTS A 

RESTRTS 
TEST3 % MOV 

JSR 

JSR 

SSf ART PRINTING 
TgSfSAS MOV 



l$t 
3$: 



000002 177106 
000200 

000140 

000012 

mnr 

000012 

000000* 

177644 



m8 V v 

MOV 



INC 
BEQ 



BITB 
BEQ 

CMP 
BEQ 
BR 

CMP 

BEQ 



MOVB 
CLRB 

MOV 
JSR 
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LINE OP ALL LEGAL CHARACTERS FOLLOWED 

#LOINIT!RSTERR„«LPCSRA ;INIT LP20. 
PC/RAMSET 

PC,VFULOX ;LQAD VFU 



SEQ 0009 

BY A LINE OF ALL ILLEGAL CHARACTER 



#-21.,CYCCNT 

El 



ti&Kfift, R S 

#40, R2 

R2 r (RD + 

n 

R2 

|2,SR1 

£200, R2 

3$ 

#140, R2 



JYCCNT 



CYCCNT 
BUFFER 

;TEST LISTS 



ENDIT$, BEGIN 
TEST3 
140. 



JMP 



• BLKW 



*02L: 



T02Z-T02L/2 
J0000 



?SET 21 LINES. 



T CHARACTER COUNTS 
=TOPT BUFFER ADDRE 
T FIRST CHARACTER. 



| g TO 132(10). 



/ LOAD PRINT BUFFER. 

; INCREMENT CHARACTER COUNT. 
;BRANCH IF LINE IS FINISHED. 

; NEXT CHARACTER. 

;CHECK CHARACTER SET. 
;BRANCH IF 64 CHARACTER SET. 

/LEGAL CHARACTER? 

7MAKE SPACE IF NOT LEGAL. 

JCONTINUE IF LEGAL. 

/LEGAL CHARACTER? 

;MAKE SPACE IF NOT LEGAL. 

KONTINU IF LEGAL. 

JISSUE LINE FEED. 

JLOAD BUFFER TERMINATOR. 

JPRINT THE BUFFER. 

t DONE ALL LINES? 
?NOI 

; SIGNAL END OF ITERATION. 

; MONITOR SHALL TEST END OF PASS 
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142 

III 

I 

f 

18 

3 



mi 



w. 



LPFB DEC 
XLPPBO.P 

40 



mi- 

001524' 
001526' 
001532' 

mnr- 

001542' 

423 001544' 



STEM EXI 
2-0CT-7I 

m 

010001 
010177 
005200 

mn 



!RJJS|R MODULE 
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001400 

176514 

176504 
000377 



176506 



;A DESIRED VALUE/DEPOSIT THE VALUE 
&AMSET 

1$: 
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INTO "RAMDUP" AND RUN "RAMSET". 



SEQ 0011 



m 

MOV 


jtLOINIT 1 RSTERR/ 
RO/iLPCCTR 




MOV 


R0,R1 


;SET ADDRESS. 


MOV 


R1/9LPRAMD 


JLOAD THE RAMS. 


INC 


RO 


; UPDATE RAM ADDRESS. 


CMP 
BNE 


RO,#RAMTOP 




RTS 



PC 





42 



m 

437 

f 
I 



mlk mi 



111 



? p- till 




8i!i! s r 4 - 



62' 



82 



8 



001722* 
001730* 

mm 



III MW m I 
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SEQ 0012 



ROUTINES HANDLE PRINTING AND TEST PRINTING. 

THE ACTUAL DATA AND IS 400(8) OR 256(10) WDS 

..... puT MH ^ r YQ(J 



TBUF CONTAIN. ..... 

NG. LOAD WITH CHRLOD. CHRLOD MILL 



TYPE INTO THE BUFFER. 



mm 
mm 



, 176412 
724 176376 



176362 



000004 000000' 001654* 

g||777 100000 176342 

176326 

MM Mill \m 

104405 000000* 000000 

104410 000000* 

mm 000002 



9SS 

LPINTl 

1$: 

2$: 



# BYTES IN BUFFER 



!UN DURING TEST (RIGHT JUSTIF) 
FORE SETTING GO,0=DON'T 



\m s hi H i 

GOOD DATA 



TO BE 

NDCHR B 

- ENX/0=DON*T 
NTR TO THIS BEFORE SETTING GO 



m m. 

NOVB 



ACTUALL 

iz,6lpctr 



JSR 

Sx?t$,e 



PicSLgLPPCTR 
TSTTYP,§LPCSRB 
PC#CKSR 
|||3,&LPCSRA 



PRINTS ON THE LPT 

SRA UNIT LP20. 

— z S ADR 

NR BYTES 



JSET UP 
JSET UP 
} NEGATE 



_CQ! 



fQO CHEcic ^«sr: 
?MOW 
;EXIT 



U? PAGE COUNTER 
P TSTTYP 
" OPTIONS 
ET GO AND PARENS 

TO MONITOR. MODULE WAIT FOR INTERRUPT. 



IirS$/bIgin7I$ 

III* 
BEQ 



; QUEUE UP TO CONTINUE AT IS AND RTI 



|100000/9LPCSRA 



END$/BEGI 

ih I 



TERROR FLAG SET? 

;NQ! 

;yes. 



>00,@LPCSRA 



mi 



FOR A FLAG 



MM" 

gLPCSRB,ASTAT 



MOV 

MO? 
MOV 

< ******************************************************** 

HRDERS/ BEGIN/ NULL ; 

********************************************************* 



ND$, BEGIN 

Pgr TSTFLG 



**** 

******* 



JSR 
RTS 



; DECIDE WHAT TO DO 



OUT WHAT TO DO WHEN HE GET A 



76256 

40000 176246 



TSTFLGt TSTB 



SLPCSRA 

PEbSo,(lLPCSRA 



>IS IT DONE? 

?is it pi!5i s 4iS8? 
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SPFLG: 
DHFLG! 



MOV 
BIS 
RTS 



SPFLG 



;CONTINUE 



UN* m 
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488 001776 
|89 002004 

? 1| 
& 



mm 



m 
I 

?!°4 

, S 2166 

11 

mm 

002214 

mm 



mm 



Mill 



032777 004000 176222 
001077 




ffl WW 



SHERE IS THE ROUTINE TO LOAD THE VFU. SET UP TH 
;AT "VFuDAT" TO THE DESIRED DATA AND "VFUSIZ" TO THE 
;DESIRED SIZE AND RUN VPULOX. 



if wm 

lit \m 



UP THE BUFFER 



mn 

16670 

m 

88?402 100000 176116 1$s 

10 4410 000000" 

060200 176102 5$: 

612 
070 

in 177416 

273? ' 
177372 

177400 177360 



BIT 

BNE 

m8v 

MOV 

MOV 

MOV 

ADD 

NEG 

MOVB 

MOVB 

BIS 

BIT 
BEQ 



VFUSIZ! 
LPTMES: 



1$: 



177306 



|OPTOUF,£LPCSRB 



fV?JBIIJS! TEI "''' L,,CSR * 

"Rift! 

USIZ,«L 



DAT 

VFu6lT-i#iLPBSAD 

ftLPCTR 

TSTTYP,(*LPCSRB 



; OPTICAL VFU? 
?YES! 

END OF BUFFER 
;PQINTS TO NEXT BYTE 
J STOP VFU LOAD CODE 



ET UP 



|100000,9LPCSRA 



ENDS, BEGIN 

|60200,iaLPCSRA 

PC/TSTFLG 
ftLPCSRA 

IlPTDAT/ LPSUM 
GDSUM 

R5fHh l ' M 

R2/GDSUM 

RQ/R1 

#177400, GDSUM 



BEQ 
JSR 
TSTB 
BPL 

m* 

To 

MOV 
MOVB 
ADD 
CMP 
BNE 

ili 

204 
CLR 
MOV 

MOVB 
INC 

TSTB 
BNE 



MOV 
JSR 
RTS 



SET UP BUS ADR 
. NR BYTES 

)2 EXTRA BYTES ON VFU LOAD 
; NEGATE THE COUNT 

;SET UP TSTTYP 
?SET OP FOR VFU LDAD MODE 
;NOW SET GO AND PARENS 

?ERROR FLAG SET? 

;noi 



;WAIT FOR A FLAG 
* ZRQ, 



?TE ST FOR DOI 
>NOT 



jPAGZRu, UNDCHR,DONE 
JDECIDE WHAT TO DO 
R DONE 

>NOT DONE YET 
JSAVE THE LP CHKSUM 
;NOW CALCULATE GOOD SUM 
CALCULATE ADR OF LAST BYTE 

JFIRST BYTE IS START CODE 



;LOOP BACK FOR REST OF BUFR 



} MBYTES OF DATA FOR DAVFU 
TALLY ;CLEAR TALLY. 

#DATBUF,R5 



,<R5)+ 



JLOAD PRINTER BUFFER. 
/UPDATE TALLY. 



JENO OF MESSAGE? 
?NO! 



?YESI 

;SET MESSAGE SIZE. 



LPFB [ 
XLPFB£ 

539 

ill 

54jj 
548 

If 
pi 

555 

i 

559 
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SEQ 0015 



;THIS ROUTINE IS CALLED TO TEST THE SOFTWARE REGISTER IN THE MODULE 

JflHSIiSMB fi IIIteS f5r I^fM^ng"^!!! L0CATI0N TESTED 15 



JSRU1 s 
?SR1 ' 
;SR1 



PRINT ON THE FIRST PASS ONLY 
NEVER PRINT - TEST MODE ONLY 
PRINT CONTINUOUSLY 



>l F „HJ»5 1 £l I ««£ 0NT * INS * NY OTHER CODE THE PROGRAM DEFAULTS TO 
}k CODE OF 000. 



nmv- mm 


000002 


175543 


CKSR: 


GMPB 
BEQ 


J|,SR1+1 


;PRINT CONTINUOUSLY ?? 
;br IF YES 


mm- mm 


000001 


175533 




CMPB 
BEQ 


||,SRl4-l 


HrfP m" T 77 


002266* 005767 
002272* 001403 


175542 






TST 
BEQ 


PASCNT 

2$ 


/INITIAL PASS ?? 

JBR IF YES 


002274* 052777 


000004 


175722 


IS! 


BIS 


#TSTMOD,flLPCSRA 


;SET TEST MODE - INHIBIT 


002302' 000207 






2$: 


RTS 


PC 


^RETURN TO CALLER 


002304* 000000 






TALLY! 
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MTIONS 



567 



002306* 000214 
000 
7 



18 
3S 

111 

595 
596 



i74C 

ill 



031 



3U- 

3Hc 



•3MS 



138 

000001 



356 
77 



DEFINI 
DATBUF: .BLKW 140. 



SEQ 0016 



12! 
12! 

m 

020 
002 



82! 

gli 
m 
m 
m 
m 
m 
m 
m 
m 
in 



;512 OATH BYTES 



VFUDAT: 
. BYTE 



. B YTE 
. BYTE 
.BYTE 
.BYTE 

• BYTE 

• BYTE 
.BYTE 
. BYTE 

• BYTE 
.BYTE 
.BYTE 
.BYTE 
. BYTE 
.BYTE 
.BYTE 
.BYTE 



.BYTE 0, 


356 


; START 


DAVFU 


LOAD 


CMD 


77, 


77, 


20, 


02, 


24, 


02, 


30, 


02 


24, 


02, 


20, 


06, 


34, 


02, 


20, 


02 


24, 


02, 


30, 


02, 


64, 


06, 


20, 


02 


34, 


02, 


20, 


02, 


24, 


02, 


30, 


16 


24, 


02, 


20, 


02, 


34, 


02, 


20, 


02 


64, 


07, 


30, 


02, 


24, 


02, 


20, 


02 


34, 


02, 


20, 


26, 


24, 


02, 


30, 


02 


24, 


02, 


20, 


02, 


76, 


16, 


20, 


02 


24, 


02, 


30, 


02, 


24, 


02, 


20, 


06 


34, 


02, 


20, 


02, 


24, 


02, 


30, 


02 


64, 


47, 


20, 


02, 


34, 


02, 


20, 


02 


24, 


02, 


30, 


16, 


24, 


02, 


20, 


02 


34, 


02, 


20, 


02, 


64, 


26, 


30, 


02 


24, 


02, 


20, 


02, 


34, 


02, 


20, 


06 


24, 


02, 


30, 


02, 


24, 


02, 


20, 


02 


20, 


00, 


20, 


00, 


20, 


00, 


20, 


00 


20, 


00, 


20, 


00, 




00, 


00 
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CROSS REFERENCE TABLE — USER SYMBOLS 



ACSR 

«22 
A SB 
AST AT 
ANAS 

_ I* 



000102R 

R 



ill! 



BIT6 = 

mi i 

br! 

§?«DS . 

BUFFER 
BUSA16= 
BUSA17= 

mm 

DATER$= 

m- 

DONE = 
DVID1 

Imr- si 

GDSUM 0Q1L 

a™: »]]; 



!12R 
- k 
6R 

6R 



.H! 

>44l 

i 



R 
R 

||6lR 
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